WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04Q 7/38 



A2 



(11) International Publication Number: WO 99/12376 

(43) International Publication Date: 11 March 1999 (1 1.03.99) 



(21) International Application Number: PCT/FI98/00654 

(22) International Filing Date: 25 August 1998 (25.08.98) 



(30) Priority Data: 
973579 



September 1997 (01.09.97) 



FI 



(71) Applicant (for all designated States except US): NOKIA 

TELECOMMUNICATIONS OY [FI/FI]; P.O. Box 300, 
FIN-00045 Nokia Group (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): RAUTIAINEN, Jaakko 
[FI/FI]; Tapiontie 5 A 5, FIN-90570 Oulu (FI). 

(74) Agent: PAPULA REIN LAHTELA OY; Fredrikinkatu 61 A, 
P.O. Box 981, FTJST-00101 Helsinki (FI). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR. TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC. NL. PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: PROCEDURE FOR SETTING UP A CALL IN A WIRELESS LOCAL LOOP 

(57) Abstract 

Procedure for setting up a call in a wireless local loop, 
which is based on mobile communication technology and in 
which terminal units (TU) are connected via a radio link to 
an access node (AN) and from the access node to a wired 
network local exchange (LE) via a standard V5 interface 
and in which checking functions consistent with a mobile 
communication specification are carried out. To accelerate 
call setup, checking functions are carried out during voice 
mode connection of the call. 
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PROCEDURE FOR SETTING UP A CALL IN A WIRELESS LOCAL 
LOOP 

The present invention relates to a procedure 
as defined in the preamble of claim 1. 
5 In a wireless local loop (WLL, Wireless Local 

Loop or RLL, Radio in Local Loop) , a terminal unit is 
connected via a wireless link to an access node (AN) . 
The access node may consist of multiplexers, crossbar 
switches and various transmitting systems. The WLL 
10 system may be based e.g. on technology used in mobile 
telephone systems, such as the GSM/DCS1800 technology 
(GSM, Global System for Mobile Communications; DCS, 
Digital Cellular System) . GSM is a European digital 
mobile communication system standardised by ETSI . DCS- 
15 1800 is a mobile communication system standardised by 
ETSI, which is based on the GSM specification and aims 
at a more effective use of microcells and which works 
in the frequency range of 1800 MHz. Between the termi- 
nal unit and the access node there is a base trans - 
20 ceiver station, through which call signals received 
from the terminal unit over a radio channel are trans- 
mitted via the access node to a public telephone net- 
work and vice versa. The access node can be connected 
to the telephone exchange using e.g. a V5.2 protocol 
25 consistent with the ETS 300 347-1 standard or a V5 . 1 
protocol consistent with the ETS 300 324-1 standard. 
The access node functions as a converter between GSM 
signalling and V5 signalling. 

During call setup in a local loop, various 
30 checking functions related to network security manage- 
ment are carried out. The checking functions are de- 
signed to prevent illicit access to the network for 
users who have no right to use it, and to prevent the 
use of e.g. a mobile station reported stolen. The 
3 5 checking operations defined by the GSM specifications, 
carried out during call setup, retard the call setup 
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process so that the V5 signalling time-outs are 
tripped and the call must be disconnected even though 
it is most likely to be successful. In a wireless lo- 
cal loop, fast setup of an outgoing call is particu- 

5 larly important. 

An operation retarding call setup is e.g. 
change of the subscriber identity code (TMSI realloca- 
tion) , which means changing the temporary subscriber 
identity code assigned for the subscriber by the visi- 

0 tor location register and allowing confidential sub- 
scriber identification e.g. during the call. Another 
check retarding call setup is the verification of the 
subscriber's access right, i.e. subscriber authentica- 
tion, which means checking the subscriber data of a 

5 mobile station and preventing illicit access to the 
network. A third check retarding call setup is the 
verification of the subscriber's equipment identity 
code (IMEI check) . To check the equipment identity 
code, it is compared with a register of equipment 

0 identity codes of mobile stations reported stolen 
and/or defective. IMEI is an international mobile sta- 
tion equipment identity code, by means of which a mo- 
bile station can be unambiguously identified. 

Especially the time-outs in the PSTN protocol 

5 in the V5 interface (standard ETS 300 324-1 1 13) 
cause problems in call setup in a wireless local loop 
system. For instance, in the case of a terminating 
call, the time-out according to the V5 PSTN protocol 
between the start message and the acknowledgement mes - 

0 sage (the telephone rings) ■ is max. 4 seconds (standard 
ETS 300 324-1 13 . 6) . 

The object of the present invention is to 
eliminate the drawbacks described above. 

A specific object of the invention is to pre- 

5 sent a procedure that can be used to accelerate call 
setup so that unnecessary tripping of time-outs and 
needless disconnection of calls are avoided and the 
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time available for the signalling needed for the call 
setup itself is increased. 

The procedure of the invention is character- 
ised by what is presented in claim 1. 
5 According to the invention, to accelerate 

call setup, checking functions are performed during 
voice mode connection- of the call instead of being 
performed during call setup. The invention provides 
the advantage that more time is made available for the 

10 signalling needed for call setup while possible trip- 
ping of time-outs and unnecessary disconnection of the 
call are avoided. 

In an embodiment of the procedure, sub- 
scriber's terminal units are connected to an access 

15 node via a radio link consistent with the GSM specifi- 
cation and checking functions are carried out, said 
functions comprising change of the subscriber identity 
code (TMSI reallocation) , verification of subscriber 
authenticity (authentication) and/or verification of 

20 the subscriber's equipment identity code (IMEI check). 

In an embodiment of the procedure, the change 
of the subscriber identity code is TMSI reallocation 
consistent with the GSM 04.08 4.3.1. standard. 

In an embodiment of the procedure, the veri- 

25 fication of subscriber authenticity is an authentica- 
tion consistent with the GSM 04.08. 4.3.2 standard. 

In an embodiment of the procedure, the veri- 
fication of the subscriber's equipment identity code 
is an IMEI check consistent with the GSM 04.08. 4.3.3 

3 0 standard. 

In an embodiment of the procedure, the V5 in- 
terface is a V5 . 2 interface consistent with the ETS 
300 347-1 standard. 

In an embodiment of the procedure, the V5 in- 
3 5 terface is a V5 . 1 interface consistent with the ETS 
300 324-1 standard. 
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The figure presents a signalling diagram rep- 
resenting a call originated by a terminal unit TU in a 
wireless local loop and substantially corresponding to 
a mobile-originated call MOC consistent with the GSM 
specifications. The system components in the diagram 
are a base transceiver station BTS, an access node AN, 
i.e. a node of an access network, and a local exchange 
LE. 

The access node AN has three program segments 
called registers. These are an equipment identity reg- 
ister, an authentication register and, hierarchically 
above these, a visitor location register. The equip- 
ment identity register contains the international mo- 
bile station equipment identity numbers (IMEI) . An 
15 equipment identity number may be placed on a whits, 
grey or black list, and in response to an IMEI check 
the equipment identity register returns the list col- 
our of the IMEI concerned. The authentication register 
produces the triplets needed in authentication and 
2 0 contains the data required for authentication. The 
functions of the visitor location register include 
making the decision about carrying out the checks. 

In the GSM/DCS world, the following register 
terms are used: authentication centre AUC; AC, equip- 
25 ment identity register EIR and visitor location regis- 
ter VLR. In conjunction with a wireless local loop, 
the visitor location register is designated WFR 
(wireless fixed register) . 

Call setup in a wireless local loop in the 
30 so-called non- transparent mode as presented in the 
figure is substantially identical with call setup in a 
conventional GSM system. In a wireless local loop sys- 
tem, the access node AN also comprises functions that 
are included in the mobile switching centre/visitor 
35 location register MSC/VLR and home location regis- 
ter/authentication centre/equipment identity register 
(HLR/AC/EIR) of an ordinary GSM system. In* a wireless 
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local loop, the subscriber terminal units communicate 
with the access node AN by radio. The signalling be- 
tween the terminal unit and the access node AN is mes- 
sage based signalling consistent with the GSM specif i- 
5 cations (GSM/DCS) . The access node AN is connected to 
a wired network local exchange LE via a V5.2 interface 
consistent with the ETS 3 00 347-1 standard. 

When the subscriber picks up the receiver, 
the terminal unit generates a local dial tone. The 
10 subscriber has a predetermined period of time to dial 
the first digit. The dial tone goes out as soon as the 
first digit has been dialled. The item numbers below 
correspond to the numbering in the figure. 

1. Call setup is started upon the lapse of ■ a 
15 predetermined period of time after the last digit has 

been dialled. The terminal unit TU requests a call by 
sending a CHANNEL REQUEST message to the base trans- 
ceiver station BTS . 

2 . The base transceiver station BTS transmits 
20 a CHANNEL_REQUI RED message to the access node AN, 

which starts a search to find a communication channel. 

3 . After a communication channel has been 
successfully allocated, the access node AN activates 
the channel by sending a CHANNEL ACTIVATION message to 

25 the base transceiver station BTS. 

4. The base transceiver station acknowledges 
activation by returning a CHANNEL ACTIVATION ACK mes- 
sage. The base transceiver station BTS starts trans- 
mission and reception on this channel using the power 

30 and timing data received in this message. 

5. After the communication channel has been 
successfully activated, the access node AN sends an 
IMMEDIATE ASSIGNMENT COMMAND message to -the base 
transceiver station BTS. 

35 6. This message contains an IMMEDIATE 

ASSIGNMENT message, which the base transceiver station 
BTS sends to the terminal unit TU. 
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7 . Having received the IMMEDIATE ASSIGNMENT 
message, the terminal unit TU is tuned to the speci- 
fied communication channel and starts setting up a 
signalling link over the network. The terminal unit TU 

5 sends a layer- 2 SABM message to the base transceiver 
station BTS via the communication channel. The SABM 
contains a layer-3 service request message. 

8. The base transceiver station sends the 
service request of the terminal unit, further to the 

10 access node AN in an ESTABLISH INDICATION message, 
which includes the subscriber's temporary mobile sub- 
scriber identity (TMSI) code. 

9. The base transceiver station BTS acknowl- 
edges the SABM message by sending a UA frame to the 

15 terminal unit TU. 

10. The access node finds the subscriber's L3 
address (using the TMSI and IMSI) and checks the state 
of the corresponding V5 interface. If call setup is 
allowed, the access node AN sends an ESTABLISH message 

2 0 to the local exchange LE. 

11. At the same time, the access node AN 
starts encryption by sending an ENCRYPTION COMMAND 
message to the base transceiver station BTS. The base 
transceiver station BTS analyses the command. If en- 

25 cryption is needed, the base transceiver station BTS 
activates a demodulator for the deciphering of the en- 
cryption. 

12. If encryption is used, the, base trans- 
ceiver station BTS sends a CIPHERING MODE COMMAND mes- 

3 0 sage to the terminal unit TU. 

13. -14. The local exchange LE sends to the 
access node AN an ALLOCATION message, which contains 
the time slot used in the V5 . 2 interface. The access 
node AN acknowledges this by sending an ALLOCATION 

3 5 COPMLETE message to the local exchange LE . 

15 . After receiving the CIPHERING MODE 
COMMAND message, the terminal unit TU starts encryp- 
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tion deciphering and ciphering using an available ci- 
phering key and returns to the base transceiver sta- 
tion BTS , in ciphered form, a CIPHERING MODE COMPLETE 
message or the next message it is to send. Upon re- 
5 ceiving the CIPHERING MODE MOMPLETE message (or any 
layer-2 frame correctly ciphered) , the base trans- 
ceiver station BTS starts encryption and transfers the 
message transparently to the access node AN. 

16. When the local exchange LE is ready to 
10 receive a dialled number, it sends an ESTABLISH ACK 

message to the access node AN. A connection between 
the access node AN and the local exchange LE is set up 
and the speech path is connected through. 

17. The terminal unit TU starts call setup by 
15 a SETUP message, which contains e.g. the number of the 

called subscriber and the call type (voice/data) . The 
access node AN checks in the VLR/HLR database whether 
call setup is allowed tor the -r± = :ri':er . If the right 
conditions are fulfilled, then the access node AN 

2 0 sends the DTMF (dual tone mul ti - frequency) numbers 

(together with the V5 messages) to the local exchange 
LE. 

18. Having sent the numbers, the access node 
sends a CALL PROCEEDING message to the terminal unit 

25 TU, indicating that the call is under processing. 

19. -22. The channel mode is changed from sig- 
nalling to voice via a "mode modify" procedure. First, 
the access node AN sends a MODE MODIFY message to the 
base transceiver station BTS to change the channel 

3 0 mode. Synchronisation by a transcoder begins. After 

receiving a MODE MODIFY ACK message, the access node 
starts the channel mode change process and sends a 
CHANNEL MODE MODIFY message to the terminal unit TU. 
This command is transparent to the base transceiver 
3 5 station BTS. Having received the CHANNEL MODE MODIFY 
message, the terminal unit TU changes the channel mode 
from signalling to voice and sends an acknowledgement 
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to the access node AN with a CHANNEL MODE MODIFY ACK 
message. This message, too, is transparent to the base 
transceiver station BTS . 

23.-24. The terminal unit TU is set to voice 
5 mode by sending a CONNECT message to it. The terminal 
unit TU acknowledges this by sending a CONNECT ACK 
message. The subscriber now hears the ring-back tone 
from the local exchange LE. 

25. -26. If the visitor location register VLR 

10 of the access node does not recognise the temporary 
TMSI code, then the international mobile subscriber 
identity IMSI is requested by an IDENTIFICATION 
REQUEST message. In response, and IDENTIFICATION 
RESPONSE message is sent to the terminal unit TU. 

15 27 • The access node AN starts authentication 

by sending an AUTHENTICATION REQUEST message to the 
terminal unit TU. 

23. The terminal unit TU sends a calculated 
response in an AUTHENTICATION RESPONSE message to the 
20 access node AN. 

The invention is not restricted to the 
examples of its embodiments described above, but many 
variations are possible within the scope of the inven- 
tive idea defined by the claims . 
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CLAIMS 

1. Procedure for setting up a call in a wire- 
less local loop, which is based on mobile communica- 
tion technology and in which terminal units (TU) are 

5 connected via a radio link to an access node (AN) and 
from the access node to a wired network local exchange 
(LE) via a standard V5 interface and in which checking 
functions consistent with a mobile communication 
specification are carried out, character! sed 
10 in that, to accelerate call setup, checking functions 
are carried out during voice mode connection of the 
call. 

2. Procedure as defined in claim 1, char- 
acterised in that subscriber terminal units (TU) 

15 are connected to the access node via a radio link con- 
sistent with the GSM specification; and that checking 
functions are carried out, said functions comprising 
change of the subscriber identity code (TMSI realloca- 
tion) , verification of the authenticity of the sub- 

20 scriber (authentication) and/or verification of the 
subscriber's equipment identity code (IMEI check). 

3. Procedure as defined in claim 2, char- 
acterised in that . the change of the subscriber 
identity code is a TMSI reallocation consistent with 

25 the GSM 04.08 4.3.1. standard. 

4. Procedure as defined in claim 2 or 3, 
characterised in that the verification of 
subscriber authenticity is an authentication consis- 
tent with the GSM 04.08. 4.3.2 standard. 

30 5. Procedure as defined in any one of claims 

2 - 4, characterised in that the verifica- 
tion of the subscriber's equipment identity code is an 
IMEI check consistent with the GSM 04.08. 4.3.3 stan- 
dard . 

35 6. Procedure as defined in any one of claims 

1 - 5, characterised in that the V5 inter- 
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face is a V5 . 2 interface consistent with the ETS 300 
347-1 standard. 

7 . Procedure as defined in any one of claims 
1-5, characterised in that the V5 inter- 
face is a V5.1 interface consistent with the ETS 300 
324-1 standard. 
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